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Abstract 

This study deals with the range of the Cabrera water shrew {Neomys anomalus) in the northeast 
Iberian peninsula and the ecological factors that may determine its distribution. Information is 
provided on 26 new sites, including the first records of the species on the southern slope of the 
Pyrenees. In these mountains, where the water shrew {Neomys fodiens) lives, the Cabrera water shrew 
{N. anomalus) was found at high altitudes and also below the range occupied by the former species. In 
the remainder of the study area its distribution seems to be conditioned by the hydrographic netvmrk 
characteristics, showing mediterranean preferences. 


Introduction 

The geographical distribution of the Cabrera water shrew in the Iberian peninsula has not 
been thoroughly studied. Although a number of references suggest a widespread range 
(Faus 1991), in the NE Iberian peninsula this species has been found only occasionally, 
perhaps due to its scarcity or low detectability through sampling methods (Lopez-Fuster 
et al. 1992). Its distribution and ecological requirements have been supposed on the basis of 
a small number of locations (Gosalbez 1987; Jimenez et al. 1989; Faus 1991), or 
generalization from extensive data of this species over the entire range of its European 
distribution (Spitzenberger 1990). The aim of this study was to describe these aspects in 
greater detail, by analysing both information on new and previously known locations. 


Material and methods 

The study was carried out in the autonomous regions of Aragon, Catalonia and in the province of 
Castellon. The altitude of the regions studied ranged from sea level to 3404 m above sea level. There 
are six bioclimatic zones belonging to the Eurosiberian and Mediterranean regions (RiVAS-JVlARxfNEZ 
1983). Therefore, almost all the climatic and ecological characteristics of the Iberian peninsula can be 
found in the study area. Figure 1 shows the principal geographic characteristics of the study area. 

A review of the literature revealed 46 reports of the Cabrera water shrew from 24 locations 
(Miller 1912; Nadal and Palaus 1967; Garzon et al. 1971; Sans-Coma 1973; Vericad and 
Meylan 1973; Gonzalez 1975; Pelayo 1979; Gosalbez et al. 1985; Rubio 1985; Arrizabalaga et 
al. 1986; Gosalbez 1987; Jimenez et al. 1989; Spitzenberger 1990; Faus 1991; Lopez-Fuster et al. 
1992; Torre et al. 1992). 

Our prospections were centred on wide areas where the presence of this species was unknown. 
The analysis of barn owl {Tyto alba) pellets collected from 1985 to 1992 provided 15,486 small- 
mammal preys from 33 different sites in the Ebro depression. Specimens were also captured at three 
different sites; Alt Aneu (Pyrenees), by placing 100 mouse traps for four days (December 1987) along 
the Noguera Pallaresa river and in alpine meadows; Hijar (Ebro depression), with the same number of 
mouse traps for three days (February 1988) along the Martin riverside and some irrigation channels; 
Ateca (on the Iberian range spurs), using 75 “pitfall” mouse traps at the Manubles riverside for 6 days 
(March 1990). We also obtained information about the species from mo nature magazines and by 
interviewing some specialists working on small mammals in the study area. 
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Fig. 1. Orography, hydrographic basins, location of the study area and sites where Neomys anomalus 
were recorded (Black circles = new localities; white circles = localities cited in literature; lightly dotted 
area = > 500 m.a.s.l.; densely dotted area = > 1000 m.a.s.l.) 


Those Cabrera water shrews trapped or found dead were identified by morphological characteris¬ 
tics (Cabrera 1914; Spitzenberger 1990). The skulls found in the pellets were identified using the 
discriminant formula given by Buhler (1964). The skulls obtained by collaborators have also been 
determined by us. Reports of observations of live water shrews were only considered if the informant 
was an experienced person. 

From each location we recorded the altitude above sea level, river flow, rainfall and annual average 
temperature (Forteza 1985; Leon et al. 1987; M.O.P.U. 1988; Bosque and Vila 1992). We have 
only treated the number of localities because there is a narrow relation between number of localities 
and number of Neomys anomalus for every variable considered: altitude (r = 0.94, p< 0.001), 
temperature (r = 0.97, p < 0.001), rainfall (r = 0.95, p < 0.0001), and water flow (r = 0.95, p < 0.002). 
Since every sampling method itself provides little information about the species (Lopez-Fuster et al. 
1992) we treated all localities together. The results obtained may correspond to a biased sample, but 
could be considered as an approximation of the real ranges occupied by this species. 


Results and discussion 

The presence of Neomys anomalus was recorded at 26 new sites and two previous ones. We 
found 45 animals, added to those already described in the literature, totals 91 Cabrera 
water shrews, belonging to 50 different sites in the NE of the Iberian peninsula. Figure 1 
shows the situation of records of Neomys anomalus in the study area, and the table 
provides details on records sites, altitude, associated rivers, and number as well as origin of 
Neomys anomalus. 

With regard to the altitude (Fig. 2A), the species was irregularly distributed between 
180 and 1,850 m.a.s.l., but most of the records were made below 1,000 m (96%), in 
contrast with its preference for highlands in central Europe (Fons et al. 1980; van Laar 
1983; Taberlet 1984). The species was also found at variable river flows (Fig. 2B), from 
rivers with less than 2 m^/s to the Ebro river (261 m^/s), suggesting that its presence was 
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not conditioned by water flow. As has been stated before (Amores 1975; Gosalbez 1987; 
Spitzenberger 1990), the Cabrera water shrew lives distant from the streams, its 
distribution perhaps being favoured by the presence of irrigation channels (Cortes and 
CiL 1984). The Cabrera water shrew evidently has a wide climatic range (Fig. 2C, D), 
showing clear mediterranean trends: annual average temperatures were between 10 and 
16 °C for 90 % of the sites, and rainfall was lower than 800 mm in 92 % of the sites. The 
rainfall index does not constrain its distribution; these results are in contrast to those 
observed by Triano (1985) in SW Spain. Our results agree with those found by Conzalez 
and Roman (1988) in the province of Burgos. 

Concerning its geographical distribution, Cabrera (1914) pointed out its presence in 
the Spanish Pyrennes, but the lack of evidence available for this statement shed some 
doubts on its authenticity. Later researchers (e.g. Vericad 1970; Sans-Coma and Mar- 
GALEF 1981; CiL et al. 1986; Moreno and Barbosa 1992) did not find this species in these 
mountains, and a recent review (Spitzenberger 1990) did not consider the presence of the 
Cabrera water shrew in the Spanish Pyrenees. We provide the first confirmed records for 
their presence here. These may suggest a low density distribution along the axial Pyrenees, 
where the species may occupy alpine meadows far from streams over 1,600-1,800 m.a.s.L, 
and streams of the Prepyrenean foothills below 1,000 m.a.s.L This distribution could be 
conditioned by the presence of the water shrew {Neomys fodiens), which lives in this area 
over 900-1,000 m.a.s.L (Cosalbez 1987), as a result of the altitudinal and habitat 
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Fig. 2. Frequency of distribution of the localities where Neomys anomalus was found according 
to altitude (A), river water flow of the nearest station to the site of sampling (B), annual average 
temperature (C), and rainfall (D) 
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segregation sometimes reported between both species (Spitzenberger 1990). Otherwise, 
the information recorded is insufficient to confirm this hypothesis, more detailed studies 
being required about the species in the Pyrenees. In the remainder of the study area, where 
N. fodiens is absent, N. anomalus is widely distributed along the Iberian range, most 
probably reaching the arid regions of the Ebro depression through the river systems. The 
presence of the Cabrera water shrew in two separated centres of the Catalan range confirms 
its distribution along these mountains, discussed by Jimenez et al. (1989) and Faus (1991), 
but we were unable to determine whether a continuity exists from the Iberian range to the 
Pyrenees through the Catalan range. 
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Zusammenfassung 

Verbreitung der Sumpfspitzmaus (Neomys anomalus) im Nor dost en Sp aniens 

Beschrieben werden die Verbreitung der Sumpfspitzmaus im Nordosten Spaniens sowie die okologi- 
schen Faktoren, die ihr Verbreitungsgebiet bestimmen. Wir informieren iiber 26 neue Fundorte. 

Auf der Siidseite der Pyrenaen, wo die Sumpfspitzmaus zum ersten Male gefunden wurde, lebt die 
Art auf alpinem Grasland, wahrscheinlich aufgrund einer Kompetenzbeziehung zu iV. fodiens. Im 
restlichen Studiengebiet, wo Neomys fodiens nicht auftritt, findet man die Sumpfspitzmaus in 
verschiedenen Klima- und Hohenlagen, obwohl mediterrane Umgebungen bevorzugt werden. Die 
Sumpfspitzmaus findet man in den axialen Pyrenaen, im Ebrotalkessel und der Umgebung der 
iberischen Gebirgskette. Noch ist nicht klar, ob N. anomalus vom Kustengebirge bis in die ostlichen 
franzosischen Pyrenaen eine zusammenhangende Verbreitung aufweist. Die Anwesenheit der 
Sumpfspitzmaus wird andererseits von dem hydrographischen Netz bestimmt. Die Spitzmaus breitet 
sich iiber Strome und Bewasserungskanale aus und erreicht mitunter Trockenbiotope, die aber immer 
feuchte Mikrohabitate aufweisen. 
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